City of Chicago
Department ofi Fleet Management

Leading the Way to Cleaner Alr

Chicago’s Fleet Modernization Program



City of Chicago

Department of Fleet Management

Who we are . . .

e 11,400 pieces of equipment

e 48 Customer Departments

e 820 Employees

e 110,000 Work orders annually.

e 13 Maintenance Locations

e 12 Fuel Sites

e 11 Millien Gallons of Fuel Dispensed
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Refuse Trucks

4 units equipped
with Particulate
Filters (up to 98%
emissions
reduction).

76 units equipped
with oxi-cats (up to
60% emissions
reduction).

Remainder of Front
Line Eleet (370
units) will'be
equipped with oxi-
cats in 2006
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Street Sweepers

e 4 units
equipped with
Particulate
Filters (Up to
98% emissions
reduction)

—

LINCOLN' PARK

CONSERVATORY | 35,538

CHICAGD PARK DISTRIET

e More than 50 of
117 units will
be equipped
with oxi-cats in
2006




Engelhard Particulate Filters (DPFs)
4 sweepers and 4 refuse trucks

ENGELHARD

DPF

Catalyzed diesel particutate fitter for heavy duty diessl emissions control

figuse 1)

Diesal particulate fitters
As the name implies, DPFs remove
particulate matter in diesel exhaust
by filtering exhaust from the engine
Since a filter will fill up over time &
means. of burning off o removing
accumulated particulate matter is
required. The leading method for
burming the accumulated particulite
matter is to ulilize a catalyst applied
o the filter substrate. A number of
filler substrate designs and mterials
have been used for diesel particulate
fiters including: ceramic and silicon
carbide materials, fiber wound car-
knitted silica fiber coi

metal substrates, and temperature
sistarl paper in the case of dispes.
able filters

Efficie

Collection efficiencies of these filters
range from 30 1o over 0 percent.
Currently the Wall Flow Filter (WF

s the imdusary standard, With the
applied catalyst, the filter will cap-

wer e of the total parti-
culnte matier (TPM) and catalytically
aaidize the TPM, hydrocarbons, and
carbon monexde

DPF operation
A typical diesel particulate filter is
shown in figure 2. Particulate-lnden
exhaust enters the filter. Because the
cells of the filter are capped a1 the
downstream end, exhaust cannol exit
the cell directly. Instead, exhaust gis
passes through the porous walls of
the filter cells. In the process, parti-
culate matter 18 deposited on the
side of the cell
leaned exhaust gas exits the filter

Oxldizing TPM

A typical DPF utilizes a combination
of a precious metal (typi

platinum) and o base metal o
(BMO — like cerium oxide) o oxi-
dize the TPM. The mechanism for
oxadizing TPM s shown in figure 3

DPF system
With the ongoing concemn about the
effects of diese] particulate, the catn
Iyzed particulate filter is an excellent
eption for eliminating virtually all
of dh engines particulate emis-
sions. This system allows the engine
muanufactuser the flexibility 1o
produce an engine that is actually
ser in particulates than s natural
gas engine. Additionally since the

catalyst is similar in comp
the current aulomotive

ere is 8 recycling sy
for recovening the precious metal

About Engethard

Engelhard Corporation is a surface
and matenals science company that
develops technologies to improve
customers” products and processes.
A Fortune 500 company, Engelhard
is a world-leading provider of tech
nologies for environmental, process,
appearance and performance appli-
cations. For more information sbout
Engelhard environmental solutions,
call us or visit us on the web at
www.engelhard com ‘env ronmental
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Front End Loaders

29 units
equipped
with
oxidation
catalysts
(up to 60%
reduction in
emissions)

Featured at
USEPA “Air
Innevations®
Conference



Donaldson DOCs

&l Domldson.  Cost-effective & efficient

oer —. solutions that meet the requiremants of the LS. ERA
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Diesol Particulate
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DOC & Spiracle
Crankcase s
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Donaldson Spiracle™

*
DOC Technology &
Diesel Oxidation Catalyst
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\

Ewrissions Solutions 3

Installed on 76 Refuse Trucks & 29 Loaders



e 58 hybrids sedans (33 Clty
owned and 25 leased)

e /7 hybrid SUV’s, with an

additional 22 hybrid SUV’s to
be delivered within the
month (May 2006)

e 192 Ethanol (E-85) light
duty vehicles

e /8 Compressed Natural
Gas powered vehicles,
including 2 newly re-
powered CNG refuse
trucks, equipped with
Cummins Westport #CG-
275 engines




Mayor Daley’s Challenge to the
Department of Fleet Management ---

Help make Chicago the
“greenest” city in the nation!



Here are some of the other
steps we’ve taken to meet
the Mayor’s challenge —

Completed construction of 2 Green Mega Fuel Sites

e Natural storm water controls
e Petroleum-resistant plants

e Solar-powered panels

e Storm water runoff prevention



City of Chicago

Department of Fleet Management

Using environmentally friendly products

e Non-chlorinated and/or biodegradable
part cleaners

e Degreasers
e Lubricants
e Penetrating oils, and all-natural solvents




City of Chicago

Department of Fleet Management

Goals for the future

Increase size of alternative fuel / hybrid fleet by
10% annually

EX
EX
EX

pand the diesel engine retrofit program
pand availability of E-85 fuel

pand shop material recycling program

Develop and deploy the world’s first hybrid
refuse truck

Build and operate the world’s first ethanol-to-
hydrogen fueling station

Explore fuel cell vehicle technology.



Get complete details at the City’'s website:
cityofchicago.org (Dept. of Environment)

AGENDA®




Thank you for your attention.

Howard Henneman
Commissioner of Chicago Dept. of Fleet Management

hhenneman@ecityofchicago.org

Special thanks to Eileen Joyce, Kevin Campbell, Bethany
Kraseman and Brian Loll for their creativity and assistance .
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